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WO 99/02818 PCT/GB98/02066 

DOWNHOLE TTTBING 

This invention relates to downhole cubing, a downhole 

tubing sealing system, and to elements of such a system. 

The invention also relates to a method of lining a bore and 

to a method for sealing downhole tubing. 

In   oil   and   gas   extraction   operations,   a   bore La 

drilled   through   the   earth   to   intersect   a  hydrocarbon- 

bearing formation which forms  the hydrocarbon reservoir, 

allowing oil and gas from the reservoir to be transported 

to  the surface.     The bore  intersecting the reservoir is 

typically lined with steel casing which is cemented in the 

bore.   A perforating gun is then lowered into the bore and 

detonated to  form perforations which extend  through che 

casing and the cement and into the formation. Typically, 

sets of perforations are provided at intervals along the 

casing,  and the perforated casing may extend for several 

thousand metres through the formation. To control the flow 

of   oil   from   the   formation   inflatable   packers   may be 

provided to isolate selected sets of perforations and thus 

isolate the corresponding portions of the formation. 

It has recently been proposed that such cemented and 

perforated casing be replaced by expandable slotted tubing, 

such   as   described   in   WO93\2S800    (Shell Internationale 

Research Maatschappij 3.V.).    Such tubing comprises lengths 

of tube which have been machined to create a large number 

of overlapping longitudinal slots.    The tube is radially 

expanded, while downhole,  into contact with the bore wall, 
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Che slots extending to create diamond-shaped apertures. 

The expanded tube thus provides support for the bore wall 

while allowing oil to flow into the bore chrough the 

extended slots. 

It is among the objectives of embodiments of the 

present invention to provide a system which allows a 

section of bore wall lined with such expanded tubing zo be 

sealed or isolated, and thus facilitate control of the flew 

of oil from a hydrocarbon reservoir. 

According to one aspect of the present invention there 

is provided downhole tubing comprising a radially 

expandable slotted tubular body carrying deformable 

material on the exterior thereof. 

According to a further aspect of the present invention 

there is provided a downhole tubing sealing system 

comprising a radially expandable slotted tubular body 

carrying deformable material on the exterior thereof, and 

a seal member for location within the body and for engaging 

an inner surface of the body. 

In use,   the tubular body is  located in a bore and 

expanded radially into contact with the bore wall. The 

presence of the deformable material on the exterior of the 

body ensures  that   full contact  is  achieved between the 

outer surface of the body and the bore wall.    The sealing 

member is then activated to engage the inner surface of the 

body and provides a sealing contact therewith.   The length 

of the seal member and/or the location of the seal member 

in the feody is sailed such that none of the slots :.r. the 
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body extend beyond both ends of the seal member; otherwise, 

fluid would be able to flow around the seal member by 

passing along the slots. 

According to another aspect of the present invention 

5 there  is  provided a method of   isolating  a portion of a 

downhole bore,  the method comprising the seeps of: 

providing a radially expandable slotted tubular body 

carrying deformable material on the exterior thereof; 

locating the body in a bore and expanding the body 

10 radially into contact with the bore wall; and • 

locating a seal member within the body and radially 

extending the member to engage an inner surface of the 

body. 

As   used   herein   the   terms    slots     is   intended to 

15 encompass any holes or apertures which facilitate expansion 

of the body, iucluding bores, slots or weakened areas which 

initially only extend part way through the body. 

These aspects of the invention permit the complete 

sealing of a bore lined with expanded slotted tubing. 

20 Conventional expanded slotted metal tubing does not achieve 

a fluid-tight metal-to-rock contact: because the outer 

surface of the tubing tends to retain its original 

curvature, that is the curvature of the unexpanded cubing, 

not all of the outer surface contacts the bore wall 

25 following expansion.    With the inner surface sealed, for 

example by a packer, there remains a small area 3-shaped 

leak path between the cubing and the bore wall where the 

cubUg -s not in contact with the wall;    this leak path may 
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account for around 0.5% of the cross sectional area of a 

bore. However, with the present invention the deformable 

material on the outer surface of the body allows complete 

contact between the body and the bore wall and eliminates 

this leak path. 

Preferably,   the deformable material is an elastomer. 

Of   course   the  deformable   material   will   be   selected to 

withstand handling and the conditions experienced downhole, 

for example the selected material preferably bonds to the 

body  outer   surface   sufficiently   to   prevent .erosion or 

degradation during installation,   withstands the elevated 

temperatures experienced downhole (typically 13 0 - 180°C), 

and is  resistant to crude oils,  brines,   acids and other 

fluids likely to be encountered downhole. 

According to a further aspect of the present invention 

there is provided a method of lining a downhole bore, the 

method comprising the steps of: 

providing a radially expandable slotted tubular body 

carrying deformable material on the exterior thereof; and 

locating the body in a bore and expanding the body 

radially into contact with the bore wall. 

These and other aspects of the present invention will 

now be described, by way of example, with reference to the 

accompanying drawings,  in which: 

Figure 1 is a schematic sectional view of a downhole 

sealing system in accordance with an embodiment of the 

present invention, shown in a bore; 

Figure 2 is an enlarged sectional view on line 2 - : 
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of Figure 1; and 

Figure 3 is an enlarged side view of the tubing of 

system of Figure 1, one half of the Figure illustrating the 

effect of the absence of a deformable material coating as 

provided in embodiments of the present invention. 

The drawings illustrate a downhole tubing sealing 

system 10 in accordance with an embodiment of the present 

invention. The system 10 is shown, in Figure 1 of the 

drawings, in a drilled horizontal bore 12 which intersects 

an oil bearing formation or reservoir 14. 

The system 10 includes tubing 16, similar to that as 

described   in  W093\25800   (Shell   Internationale Research 

Maatschappij   B.V.),   which   includes   a   large   number of 

overlapping longitudinal slots 18.    The tubing 16 is run 

into the bore 12 in unexpanded configuration and a mandrel 

then pushed up or pulled through the tubing 16 to expand 

the    tubing    radially    oucwards.        The    expansion is 

accommodated by the extension of the slots 18 to form the 

diamond shaped apertures as illustrated in Figure 3 of the 

drawings.   As may be seen in Figure 2 of the drawings, the 

tubing 16 is expanded into contact with the bore wall 22, 

and thus  provides  support  for  the bore wall  20 while 

allowing  oil   to   flow   from  the   reservoir   through the 

expanded slots 18. 

The   tubing  16   is   formed of  an  appropriate metal, 

typically steel,   and  carries  an external  coating of a 

deformable material in the form of an elastomer 22. Th 

provision of the elastomer coating allows th© outer surfac 
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of the tubing 16 to form a sealing contact with the bore 

wall 20,  as described below. 

On expansion of the tubing 16, the metal outer surface 

of the tubing tends to retain its original curvature, that 

5 is the curvature of the unexpanded tubing, as may be seen 

from Figure 2.    As a result,  in the absence of an elastomer 

coating 22,   not all of  the outer surface of  the tubing 

would contact the bore wall 22 following expansion;    metal- 

to-rock   contact  would  only  be   achieved  at   the concact 

10        points 24 as indicated in Figures 2 and 3.   Thus, it may be 

seen that, in the absence of the elastomer coating, a small 

area S-shaped leak path would remain between the tubing and 

the bore wall where the tubing was not in contact with the 

wall.      However,   in  the  present   invention, differential 

IS        compression of the elastomer' coating 22 ensures that there 

is an elastomer-to-rock contact around the circumference of 

the tubing (though of course not at the slots 18) . 

In the illustrated example the reservoir 14 has been 

isolated from the bore 12 by providing a packer 26 within 

20        the tubing 16, the packer providing a sealing contact with 

the  interior of  the  tubing  16  over the  length of the 

intersection of the bore 12 with the reservoir 14. The 

packer 26 is mounted on a tube 28 which allows fluid to 

flow past the isolated reservoir 14. 

25 it will be apparent to those of skill in the art that 

the above-described embodiment provides numerous advantages 

over conventional cemented and perforated casing systems, 

and also other methods cf sealing expanded slotted tubing. 
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such as providing an external isolacion sleeve on the 

tubing. With the present invention, the whole length of 

the tubing may contribute to flow as all of the slots in 

the tubing are normally opened. Further, the internal 

S sealing member or packer may be provided at any location in 

the tubing, and is thus adaptable to deal with any 

situation or problems that may arise in a bore. 

It will also be clear to those of skill in the art 

that the above-described embodiment is merely exemplary of 

10 the present invention,  and that various modifications and 

improvements may be made thereto, without departing from 

the scope of the present invention. 
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CLAIMS 

1. Downhole cubing comprising a radially expandable 

slotted tubular body carrying deformable material on the 

exterior thereof. 

2. The downhole tubing of claim 1 wherein said deformable 

material is an elastomer. 

3. The downhole tubing of claim 2 wherein said elastomer 

is selected to be resistant to high temperatures, and to 

crude oils, brines, acids, and other degradative fluids 

encountered downhole. 

4. A downhole tubing sealing system comprising the 

downhole tubing of claims 1 to 3, and a seal member for 

location within said body and for engaging an inner surface 

of said body. 

5. A method of isolating a portion of a downhole bore, 

the method comprising the steps of: 

providing a radially expandable slotted tubular body 

carrying deformable material on the exterior thereof; 

locating said body in a bore and expanding said body 

radially into contact with the bore wall; and 

locating a seal member within said body, and radially 

extending said member to engage an inner surfacs of said 
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body. 

6. A method of lining a downhole bore, the method 

comprising the steps of: 

providing a radially expandable slotted tubular body 

carrying deformable material on the exterior thereof; and 

locating said body in a bore and expanding said body 

radially into contact with the bore wall. 
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